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Abstract 



A toroidal CVT is comprised of an input disc, an output disc coaxial with the input disc, and a 
power roller disposed on opposite surfaces of the input and output disc to transmit power from 
the input disc to the output disc. Dimensions and relationship of the input and output discs and 
the power roller are determined such that a spin S generated at each of a first contact point 
between the input disc and the power roller and a second contact point between the output disc 
and the power roller takes positive value throughout a transmission ratio range of the toroidal 
CVT. When S = asin &thetas; . sin phi - (1 + k - cos phi ) . cos &thetas;u / sin &the tas;, values 



&thetas;, phi and k are determined so that S is greater than or equal to zero. 



Data supplied from the esp@cenet database - 12 



<i9>h*mmw (jp) 02) & ^fj IrF $g (a) (ummm&mm 

#^2002 - 54707 
(P2002 - 54707A) 

(43)&§B B ¥fS,lW 2 /120 B (2002. 2. 20) 

(51)IntCl. 7 S$S<JK*f F I ?-73-n*#) 

F 1 6 H 15/38 F 1 6 H 15/38 3 J 0 5 1 



&3ESt;R ffi#mv>&5 OL (£ 11 H) 



(21)fflS#^ 


1#S2000 - 240838( P2000-240838) 


(71)taiSA 000003997 






B*a»w*st:^a 


(22)ffl8iB 


¥f£l2^ 8/! 9 B (2000. 8. 9) 








(72)5S^# llj* ft 






»^JH»®SrjJ»^JllK^BI2Sffi B& 












(74)f$SA 100105153 












F^-A(##) 3J051 AA03 AA08 BA03 BB02 BD02 






BE09 CA05 CB07 DA05 EA05 






EB01 EC02 EC03 EC07 ED20 



(54) mnozm hu^vMmw&am 



(57) imm 
mm] n 

6 3*)89&SC PT'OfflttifOftilS. 
■t&fc^evfti&eSra). i:U AMU?6 1« 

i <ox f y s i £ £ fc # , 

S={sin6'-sin0— (l+k-cos<£) • c 
os6|/s i n # 

JtBffl (= ii WC 0 HJiK & S «k 3 £ 0 

fc. 



BSKJt: 




(2) ffl2 002-54707 (P2002-54 7JL 



fliEAflr a? £A*l 1^? fcitW LfcWDf Lft 

4 Ftf^flMfcftWEjS^fitfc^SftS^-U- 
?fc, 

mv?-u-y*\\&^ < xtcnvm^MzftLx®. 

ifTtt fc * fir t S v - o - 5 f 45? fc £ fit t fc h a -f 

frlEA^Jr X ? &l>'tb^r 4 X ? fc m'v-o- 5 Ofg 
9 t^JtgSrw. 
fcU A^fa^^Mrw, fc U *<0Jta>./ 
a>, 5:XfyStL. CL^X£yS£Tfe<^T'4;lfc: 
fc£, 

S={sin<9-sin<£-(l+k-cos<£) - c 
os#}/sind? 

fcfc'U <9 : AJ)T ■< X7RV&7JT 4 X? b'V?-a 

k : Attj^jf -f xfnpmxm R 0 fc U RSW* 

hXft-hTl *7®$miX'<nm!LtR 0 comet L 
fcfci<oite/R 0 

±IE5S fc T A7J T 1 X ? T < X 7 t IV? - D- 

e. <i>, ktikituzzLzmiktzhujyimm 

fcfcV>T. 

WtX-hT^^m^^-hr iX9b>v?-u-y<rm 
*L6£fcft*.*tyS£±0. 30)iSIIl*)fc&l>J:ofc 
<9. k£l£5£Lfck?)fc*fU fflZft&Z±Z<& 

i tmm 3 ] tmm i t fc mmm 2 £ie»*> n q -f 

miX&llTJ X7(cgAA7] M^jWM Lfcfc *fc 

STO^aJticHfc^3V^T0UUlfc^|.J:5fc6 , . 
k£R£U:; fc fcltat-r* bo^f 

[IS*^4 ] If^JS 1 1 fct±if*Jl2 fclSI££7) hd-f 

nitey •? v - a - ? wmmm %i^ $sutm fcfcit a § 



<RJ6U A^T-rx^&^'tB^T-fX^fc^y 
-□-■7 cosaa&tcij tt S x try s *\ SSSff £ ffiA L 
^W||BSiSlfc««SI*<SS^iSHfc*JUTOJJUifc 

l»*ISl^V^LIf5l<JM4fcldmtf0hQ^ 

m& v?~a-y tf^zmmzbtz -> r«« l t # 

CO A* T 4 X 9 RViO, J) r -f X ? /f7 - O - y mm 
tilztsii&xh'yscom'mtfO . iVXnztc&Xolz 

[000 1] 
[0002] 

A { *fm b fc£-ft-f6*K^^ *W»^3&»$, SIS 

jt^t,ti-rv%T. ow^mmmmzm^x. mmo 

itAM\,zii'>xmi}Z&^tZ>V7?i/-iVY74 7& 

[0003] hD-i//HGVTii, x.v 1 Jyyfflk% 

SrftARSfcS^fcJi. B^lg^*S:«rt-Ci5< Zb 

fci 0^-7 hnM ^;l<MC VTAWSiiTV^. 
[0 004 ] -f ^WhD^/UCVTIi, 
AJti^] f< X 9 fc vn'V - n - y t <?> 2 O^MC? I ^ 

^x^jxrmmeyftffizh&ztfrh. ^t>a* 

[0005] hn^f ^;USiCVTfcTXh°y 

ja*^h§<W^.I.5tfi : affifcL-C{i. «f&¥6-7 2 
6 5 3^f8fcle®c7)i<0* { *n^ixT^4„ 

[0006] i««e*^ffifc{i % El 1 1 fcinT J: 3 fc. 
A^l t < X ^ St/tiJ^ T-fX^fc/^7-n-7 <Dffl&fi, 

<» *<0ffl#«S:^fcL. AHi73r -f x^cOHM 
^rR 0 fcL. RM+^^Atti^T-Vx^BlElis 
T'Ogg^fcRoOH^efcLT. *<0JtT* b * -v t *f 
4 7X^7 hJtkSre/Ro fcL, A7Jr -f xfRVtii 
XT4Z7b'V?-v3-y(nfflmfilZl8Vh*tL?tl 

com&ftftcDmz±^x±tz>ttttmr>cDft&m, -t% 

b*>Xh*y^3$JgSrco s fcU A^JrV X^tOftiS*?: 
<»i iU -?-^ibT-J) I. co s /cd, SrXtfySfcL^fc 



(3) ^32 002-54707 (P20O2-54 7JL 



JtkfcO. 60tkU $ ^ZX t'> S Sr± 0 . 3<D|e 
BF*]<c&§ J: 5 1 Uz t *>#ia8$ ft* V v|, . 
[00 07] 

h ^IM^McS, o Xlt. X f> S 4*0 *3§ 
k & l> n -ffll^Sttii k a 4 (HIS5SJt« fc fc V vt . ftfl 

ttK*iwj*afitaK)4v\ jut. -eoa*to^TB 

[00 08] 4-f. »□«-* r *&fit^J (1 97 64. 

mtm-tyt-ftm »2 1 9afciae?ivo*4 j a 

u i =|w s I • T. -(1) 
k&S. 

[ 0 0 0 9 ] T s ii, 01 2 fc^jrf <fc 3 fc. «J»H4"C» 

7i£p. SWRRfcjufc-*-*!:. £fi£>^«£&8feffl« 
rtfcovvtStfi-Lfcktf). ttchh, 

S= { s i n<? • s i n*- ( 1+k 

ttMuSflfSFcii. n-f^/*^A*f^ 

fck£, 

Fc = Fa/(n-sin<M -(7) 

o . 86-1 182A r ho>f ^;WBiS^©S«C:BW 
SSB£j#8S) . X})Y>V7Z-%., Fa5: 
-£k L>fc*£. A7-n-7«S^WLT. 13 
1 4 iz^tx o fc. Av-o-^fSteftjg^*vh§ < & 

[0 0 13] k.I<*>#, 01 4fcSr$\fcofc, Xb'yS 
#a-l»i?fttf>e£ffi4<*)T\ = # (S«ti = l) 
^tn-Ifc^oT^^TIiXfy^ill S | A ? 

S = 0 J: 0 & D-liT'fiA"y-D-7$ 
feftJg**vh§u{5t'xty^ffl I S I 

i). LtiWix. zti^mzitmt&mumfru 

[0014] jy±<0§lBJWi, ju . p»tf ASr-jgt LT 

t-rktfw*.*. eh sim* (issxrav 
Q^mm^^xmmmi ■. i&xn o . s 9 - 0 1 4 s 



T s =iPwrdA •••(2) 

[0010] jI^cO h D -f ^/l^jsKSSMSfcfcOT . 
AEliTJ r <f x ? 1 /V7 - o - 7 cOlgftl^JittJl Sr it LX 

<Dw*FccoA£$fcJ:-5-t^-tl>A\ ££Tli-Jg 

k-r&k. 

T s ocpocFc -(3) 
kSr*.. 

[ooii] ioT, ±E(l).(3)iWcJ:9, 

u , oc I <y s I • Fc •••(4) 

tteh. A7JT 4X7<r>ftm§.o> x fc-Jgfc-MlUTM) 

u, « I S I • Fc -(5) 
k=5rl>. 

[00 1 2] ft#|?ljT(i. I S I SO. 3k-fS^k 
7-n-7C0ffii^g<£fc#LTXt'yS#>\ 013<D 

c o s ) -cos^}/sin<9 

-(6) 

k, o-ffli|/i(tt' : S:<. 'vfMO&IWjaifcUkifcfcL, 
T v ^ S . i nf± . «Mj^tS F c W&Ttfz t > *£*fffi 

ot, S<0^igHcO-t^-CT'. Jg»)7)^UA«ti»p-r 

[0015] JJEfflHjftC«a LT=5r$iX7t 

$ a h n>f /;l«iigBSS«ll*J|ftt4; k (c&* . 
[00 16] 

tc, H^iiifBE^BflX'Ji, |5]#^rsiiea§iX7tA 
^r-fX^Sl/ajTJr-f x?ks B5iaA7Jr^X^SrA 

k . fiiaAttJTir -f x?^r6]ffl^-enm^B£$ti^ 
ho^f m<7)nw.mzmji<m*imzmmti&^ T 7- 

n-5t. ^N-<7-a-72rAtil7^7-'-f x^coRM4"t 
tcMLT<ite^^«f-ri.A"v-a-7^gP«k . 



(4) W2 002-54707 (P2002-54 7JL 



^*>Xt>^a«S:co s kU A^f-(X^«MS^ 
w, kU ^Jtcjs/wj 
ySZTtttftTZ-LtztZ . 

S = Isinfl' s i n </> — (1+k-cosiJ) • c 
o s d I /s i n 6 

- y WftJ&ftfc o «■ S SIS k a* 7 - □ - 5 co HIEM 

0 : A'7-n- y cOffit^S 

k : Att^r>X?cOP»f££R 0 k U PHM»-&*> 

t>Xti!,JlT 4 X7\s\mi&X'<7)timtRo comet I 

littlZXAX? 4 X9RV&jjT 4 X9 tW-n- 
5<a«ftfa5t *5tt > S n-MSSSJt* 1 ^ W 

[0017] M«*2E«o»wrJ4, ti*is i iasw> 

S£±0. 3<7)%.mftlz%&S;olzd. 4>. k?rt££L 
.fcfc*>C*fU IS#:ft#£A£<»M>k£;(::. *v? 

5. 

[0018] ll*3S3E«ro*WCJi, ff^Il £ fcli 
fBAtiJ^T 4X9.\Z*&JJi VWimm Ltzt* \zh 

AlJT 4 X9Mf&flT 4 X9 b>V7-U-J<n&t&& 

izmzxvys *\ D-OBSIfta^'W fflgiSrts: 
■CWSiSJtlEHtfcv^TOCLht^Siot^, 4> , k 

[0019] If £314 EttaJWTCtt, If* 1 ! 1 i fcli 

n&^2i,z§fficohn4 yivmmmmmz&^z . m 

n-ymmj&zm&X fys *>\ XSMSfcte* Lfc 

^nsaut»«s:i*<3sait«iifc:j3^-c oia±t=ar 

Siotetf, 0, k£|£tLfc<:k£:mtkt£. 
[0020] lf*«5ie«f0^BJT'ii, m& 1*^1 

ie^7-n-7#£^KHC;bfcoTffilELfck£<9 
A7] r X 9 Rl/tHf] f ' 4 X 9 1 W - n - 5 ?>&l&£i 
Cfctt&xtry soA/hfbPo . l klTfc&l> t 

[002 1] 

fi. A^T -f X 9 RVfcjjT 4 X? t ;-?7-n- 7 com 



0, k#I&Jg£;h.&. 

[0022] -f%h*>. XVyStfn-MTMtfrh^ 

4 fflssatt 4 T'osssjtsaacT i^ffi * k & tub . # 

<CS= I S I k&O. 3E5ttta«li»<?>o-fflr4Jt<±/W 

[00 23] ct^r. xfygwii s i tXtHiJT4 
X9h^ r 7-u- y<7)W&£Mn F c WJt«*<HH1T% 

fcfelt u , cotfAA%c vfftt fc & 0 , 

d«*S*» d-HBS* Jt«aVvN>f iBlBSSifciSttiJtS 
*gftf>±) u ^ fi»t * ; k *«t # & . 

[0024] liSJS2ia^<0%BJtZ^r>T(i. A^3r 4 
X9RXflhJ]T 4 X9 tW-a-70y&Mj&.liZt$W& 
XfysSr±0. 3<7)IEHrtt^rSJ;-3t(9, 4>. ki 

ikmuzi><v mr. &*M) kwu mneifi^t 

[00 25] 1"^*,, H#fl<9S:^<-tSiktv>c 
v-a-7«ii,ifiFc*«L- Aas^r-rx^ 

[0 0 26] A'7-a-7<7)flW@^/h$< 
•tSCktciO. 4 X-9 t^V-n-yCD^m 

•t § i k 4 < , m-SS^fMife u , *>'ffiiST 6 . 
[0027] l»*«3i2tt<?5^fc*oT«, AMJAt 
^ x ? leg AA^J h ;W 9 tfftm I tz k # 1 1 A^J r -f * 
?^Hl^7 ; 'fX^k^7-o-7C0^M.^i5{tSX 
fy S*\ n-fflB5aJt*»4»-'N^ ffi!l£iSrtlt T'^SLtt 

[0 0 28] -f^*). A7J^/^^* ^ A#<=S^ , }, A-7 

x f > s $ < & £ . 
[0 0 29] iot. i<oA^b;u>t:j:S'xtys<o 

k^4ioCH^LTfc<^kT'. A^)h^^^"A# 

t y S 1fi%<r>m% k l> i k A*5: < - m*»7]a^ u , 

[0030] ffS^4ieStC0%B3^$>oT{i. M'7-n 

XhT4 X9RZ/tiitl7 ; 4 x9t^ T 9-^-yC0 



(5) M2 002-54707 (P2002-5 4 7JL 



[003 1 ] -fbhh. ^V-a-yO)<mM%iJ^ 

gmtmt z>-%mitMi~&*?h z t x-zmmt a§ 

6J5fcIS5&*-4fc. £$ttlWoit-l>xt°yS#A£ 
<£oT«tt£tWj«*u t » { i£*rf&. xey 

u , 9 

[0032] ftt£&BSv W M«0*fc:*& < -t 

[0033] IS*]S5SEI!tol&HJ|£&oTt±, A<7-o 

l&5£3ftl>. 

[00 34] -r^r»*>. XfySi^<^i < A73 
r * * fRVtitf} t 4 x ? k > < V-u- 7 <o«fcb&fc:ts 

»m»nmm < * ■? . iwrtsitiyjjWFF* * . 

[00 3 5] i-jt, llStTt 

Khjtoize. <t>, kzmfe-rhzkz\ mmm&<o& 

[0036] 

«MB3L5t«Wt: i OHfSti . 

[0037] (m-mmm) m-mtmnmsm i , 2 

[ 0 0 3 8 ] 12 1 lir jlT^^-t t'f 4 K«t JA-7h 

d ^ ^usasassaa ( kit , hn-r $ohj c v t > ^ 

SSCVTtt. xyyyicotii^if42^h-i/3-f;U^y 
^'3 £ft LTjItSSft*:^ vr-v hyi-7h4i.iy 
■V7 h 4 cO^WtiffiK-g-Sn^^Sv^ 7 h 5 U 
,Tftf><7)W7h4, 5<9f$tS±K(i, mi YvijyiV 
CVT6&tfl&2 hn^f^CVT7fc, \j}r 4 A? 
6 1,71 5rA^l H/l^fcitWLifcWS'CJf LWtfia 

[0039] ±ISS51. ^2ba^^CVT6, 7 

F#^RMt£ft£A7jT^?6 1 , 7 1tffi73r 
4X76 2. 7 2kttL, cn<3c0itlBlffir^C. ffir 
4*76 1. 621Sikmf<X?7 1 . 7 2ffiX%i\% 



t£$ftTO|>. 

[0040] -euT. xy^yi ^swcKg^ft 

fcSSl Ho^;KVT6li, A7J7MX?6 1#KX 
y^yffiJK. uBTjt 6 2#xyy'y(It;:ldS£ 
ft, Sfc. xyy'yicc}fii,vfr{;EH£ft£Ji?2 ho>f 
^CVT7fl Xh z f4X J ?7 lfr'xyyyfUR;^ tB 
*f^X?72 A«Rx y ^'yfflKKHS ftt 0 . 
Hbn-f^CVT6, 1C0AJ)T4X?61. 7 

Sft, tB7JT4X?6 2. 7 2 (OT. r-fMfc 

aj^f^?6 0j kie-r) tt-fWkSftx. is+sy 
5w+s»tiiiiKSffifc:5J#sftrv^. 

[0041 ] BirfB^'V-n— 563, 73(±, h^xjf 
> 6 5 . 7 5 ( ny-o-^&gW) cfc 0 . A*7} 
r 4X7 6 1. 62cr>Vfi$.rp't-k\&?)T4 X97 I, 
7 2 cORM+'i:^ L *ft<Fft«IS?reBfc:5:ft SftT V ^ 

A'7-0-56 3, 7 3th7-^6 5, 
7 5 t^tCJi, /V7-n~y 6 3 , 7 3 £ h 
65, 7 5^fC[IieW^^-S^ 0 y-n-7tt 
§6 4, 7 4Amtf£>fttV^. 
[0042] Bufa^l , 312 Nn>f^CVT6, 7*0 
-MkftJlT4X? 6 0coW?|tc<itt;^7 9#iS(t^ 
ft, ^coaj7]^79*>'T-f 7rUyy^HKl 

l*^2Ei&tS^ - l»IES)Wll 2a. 1 2b£tf-LT£t 
[0 04 3] 02{ihP-f TVUlCVToSStefgW 

60D3Sa^l:ov^idBBtS. mi ho>f^CVT6 
T'^Sfi, A-y-o-7 6 3Sr3d^tSh7X>J-y6 

^{2(cJ:0A ,, 7-n-5 63i:Aai7)T'fX^6 1 , 6 

3«±«iK-rs. 

[0 04 4] HiffBb7X^y6 5{±, ?EtjE"f-^'3 0O 
•t-^fx h > 3 1 t oi*<o T 1 , ?4E-f-*' 3 0 
COH i fi!|y D y^3 0 aflcO^fc o-gljy 'J y^3 0 b 

rtoawa&ETSEfirt - *. h i pjy u y^"3 o aojSE 

k Q-ly U y^3 0 b^Efiv 7 b 3 y h n-jW* 

[0045] mtlisy hoy hU-)Vrt}V7 4 6ti. A 
)V7 , ftV>X7-}V46Si)' : %m-Z>Zkt l Z±*). 
JS^-h4 6L*>t>«^$ftS?4SrH i|ffl*--h4 6Hi 
X<±D-i],-K- h4 6Low<?)-7j(C^L, ffi^n-fflj 
^- h 4 6 LowXtiH i KJ^- h 4 6Hi*»f> H U- y^f 
-'h 4 6 D N**8S{1J S*4 C k TiftE-f 3 0 F*K0 

[0046] St^, HulSb7X^-y6 5<7)-o(:(i. T 
l J-feX*A3 536*lR l 3fftt^ftT*5 l 9. 7 -l J-feX*A3 



(6) ^2002-54707 (P2002-54 7JL 



5 CJiilWHB ot*S. 7iJ««A3 5 (DffiiZ L 'J y 
? 3 8<r)ftmzl%lX}5 L 'j y? 3 8<0frigH I 'J 
y?3 7«WcgEtJ3fcft§ftT^!,. 
3}" y 4 5 CO^ft t fflfcft I 'J > 7 3 7 £ 7 -f - h* ; \' y 

7'4 6<7)7.7°-^4 6 Sii I 'Jy?3 7±K§t*dd$$ 

7*A3 5frL>cr>y 4-F^~y7 tfrt>XT->l-4 6S 
cO^ftd)^ ft. 

(00471 03 {±m-Hte0"JT'^ h o -f y/H/C VT 
cOttrcl&SHiWtftll-e. 03^^T, 6(1811 h 
o^^CVT. 8{in-f'^y^^. 6 1fiA7JT 

a?, 6 2(l#7JT-'-fX?. 6 3liA-v-o-7, 6 
4li/W-o-7iS, CPJivN-y-n-^gM*, O 
(1R3E+'IA P A ti^v-n- 7l£]|sf4 s DAdr-rx 
7[HiE$st CR(i2^(0gM^CP. cp^lv^m 
Sllxtry. co s Jixfy^a^, co, (1A7J 
r-f .x^ilJg. ^<i^"7-o-7^«i^CPtio(tl) 
ffilSfc^V-n-5[Ui5«lPA^^^^. ^fl/*"? 
-a-5ffiteftS. R 0 (iAHi^T-f 1 . 6 2<0 
P»S . e (1PM4"1>C *» -f> X ? D a £ T' 
OJESttRo^M, R22(iA'7-n-7ffl^g, Fa 
do— r -f y^^/ A8A J A7J"r -f X? 6 1 SrffUWft 
Fcii»±uSrfi, Ft(iv^7-n-7^6 4^ 

-< ^ C V T 7 1 IW)f&g t & o T v > h <, 

[0 04 8] cios-nttM-m, 

S= (s in^ • s i mi>- (l+k-cosi) • c 
os^l /s i n 6 

ATJr -f 6 1 St>*tB7Jr -f 6 2 t 

6 3<7)&M*CP. CPtfc(tSXh'yS*\ D-{i^ 

wtfrt,'^ m%m&tx^mmm ( 2-0 . 5 ) 

lc«v^±0. 3<7)iEill*lK&ftldC0, <£, k£i£ 

fciKt&muztti^ mftez±$<-thn&i (5 

3 . 6 • -5 5 . 9 * ) fcfcJ: 9 . o-HKittt 

*^/nw ms&ft.±x'<ns3L)kxm ( 2-0 . 5 ) tts 
uxx \n y s# 0 Jiihfcfcs J; 5 £t££ Lfc t 
ft. 

[004 9] 5rfe\ ±ittiz&^xxt°ystfoy.±co 

IB7)ffi(cftftf£5£i:(i, A-7-D-7 6 3<0 2ooftJtt 
AC P . C PK3IV ^SM»*3SSjS[C R# . H 3 K^-t 1 

5Efc|5]iiT'&ft. ££CR#T^7.?@!|gtt 
DA±{C^-r^lSS*^b-yS = 0T'A l 9. MCR 
A*r -f x 9 EteW D A «fc 9 1 i£v MHJUc^PflEt ft 
ysiificomtZZ. 

[0050] -ttcib-h, m-mmmx'comTtvWi&i, 



Wm<K21 . 4' -7 9- 9' A>S>3 1* —8 1* ^ 

fc. k = 0. 6. i = 2-0. 5, Rp =4001111, R22 
= 3 0nunT'$>9, iit^^TCCIHItTti, tWJh|s| 

Ni N tbTJf -fX^EteS^NotL^tt. 
i =N i/No 

x-hh. 

[005 1 ] act:, ftmzmtt*. 

[0052] zt'>stfn-{mmtfrz>;^ m^mt 

3Ltfc i ^ i = 1 frbn-m&fzte'^ BKSEftLfci:* 
tc, xtyjgwffll s 1 ttv^m<^Efl:{c«LTt*a 
t^tft« 

[0053] i-^r. xfy^fii s 1 tAJH^ix-f 

X?61, 6 2t^<7-n-5 6 3 <7)ff fltd^S F c CO 
tS«^'(2(l'tT^ii 3 fcA, ISItFc comizttm 

' ^ -f flISBaiOSt J3 ft ft u , Oti^:*5* 

^#ttfc * 9 , C <o&^ 0 5 <08IWjli3fe«fttC*^- 

i 3<C. D-[g93tmftgfi.^N^ffi!@5Ii:t^^iJ{tft*g 

zttfx-th. 

[00 54]=5rfc, ^tryS^35aUfcKHfcJ3^T0 
J3UttiftJ6 LT v »4 i fc T, SSS it 1 ftiS-Cti .05^ 

xvyt&imiffi£*t£5£. xf>mm I S I # 

^*M<?)xt°y*e^tt I s I J:9t>*#£ttfc&9, I 
S I fc Fcc0ffifcj:tM-rftglt*»7]fa^u , a^jp-t 

ft. 

[00 55] L*»L***fc, f*S«I7]fa*u 2 (co^T 
#^.ftfc, ^°7-o-7«S6 4tci!l<XyXhMMF 
til. 

Ft=2Fc - cos^ 

T*3ti6fcA, ^*WcWLTB3#A^^A#<-tft 

7]»*u 2 {iSasMJ; OtffiM-fft. %5SrAt, 06(1 
«^u 2 t^ftt]ffl^U^tt0T'J>9. Mill BH» 

ffeu, {itMA^-ft* 1 - wi«»*«*u 2 {i«^i^ mm 
[0056] -eoism. 0 5 ^&»7rtiiM$ttK^-r 1 
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[0 0 57] tfz. x\zys*m&fi,m7te. <t>. k 

^t'f<7W h-Jtk ( = e/R 0 ) <7)'Sjg#%^ 

LHH 1= ft e cD^SISS £ o tztfX\ x b y s com Ail 
l±A# < SatSc 1 fti£fctS»tS8iWJ**U« 

[0 0 59] JPiT, A7-o-7fffl£#jg<£<7){Ij!Kir 
93SH£E(C <fc 0 S?&tt«BB3: fi£*fflfc H t fc-f S £ fc # 

m-tizttfx-zh. 

[0060] ( > tnzmMiffi&z 2 ce 
[0061] zomzsmm. jjEfis*wt#fu $ 

-H*WfcH«C. GJSfc0£*S<S9gS&£ (5 3. 
6° -5 5. 9° ) U A"7-n- 7i$l££|j£0 ££g 
t&£(27. A' -7 9. 9* — 3 1* ~8 1* ) f 4 

tSi:>«n:fci«iSM^(Jis Bi5 
l 8f AseatWtHtt^riidfc, A7-D-7 
6 3<Ol8|$s¥gR22£/h§<35Ei&j£ (3 0«n-»2 8. 
9mm) L7ti><7)T'5b£. 

[00 62] -t^hio. m*ftd*±%<-thZtX~n 
7-0-76 3 nfef&ttftmv ctfm&th. Ztl\t. 
04 CStt J: 0 tc . 3S«ib 1 TWftJSiSfflMtF c # 3 9 
54 0N^f>384 6 0NHffiTL-TV^Cli:*>4>i>^ 

[0063] ioT. «MbSI!SFcfl3fiJSfe:J:0, A 

mmmtmztihtf. m-mmmxn. m^net 

A? - a - yW&ftBi <t> mycomjti SSg LT v vfr v \ 
[ 0 0 64 ] SBZSOIWCli. £MJt 1 ttJtt 

H cfc 0 K, A>7-P- 

?6 3?>l&$¥gR22£/h$<U:. 
[00 6 5] ftUfl£fjffiRt4fc. Ay-o-76 3c0ft 

$#SR22^h§<-tl>C:fctJ; l 9. Aft}jT-fX:? 6 
1 . 6 2tA'7-a-7 6 3W«tttlR«0BSa*vhS< 

[0066] zntusk. m7commm^mmm 
iz^txo^ vtmmizitKa-mRV^ mizmi-z 



ifiX'th. 

[0067] ( m=mm ) m^mmummM. s 
[0068] z<nmEmm\i. xsmtix? e 1 . 

6 2 KfiAA^J Y)V9 ffftm Ltz t # iz t A?J t x 7 
6 lM/ft#Ti-X?6 2i;A'7-n-76 3<75jgjft£ 
C P £*>tf &xe>S fr\ n-fflJ^SibJ^A^f {gfeSg 
JtiT*^35Sifci6HttiV^T 0 fcUiCfri J: 0 C<9 , 
<t>. kSrfg^L/ittOTJbS. 
[00 69] t%frh. mscox^ymmz^-txo 
fc. A*h/^#0tefctt6xb*yS^*zh££0 «k •? 

[0070] f^ffl^SiBWS t - A* ^'A§ < ^ 
0.K7-O-5 6 3 0^1-5??* F c £ < & 6 
t . XihJlT < X7 6 1 , 6 2<D$ffi&*?b7-*>6 
5£7)^4* { A#< : 5r l ), I^Cffot, A^fa 
76 1, 6 2fcA I v-a-7 6 3c0jgM.'±fCPA>'-rtL-C 

[0 07 1 ] ioTs C<0A*h/^tJ:SXtySO 
(KT^£S! t "C X t y S ofi^fi Sr 0 J: 0 ^ L ^rffl 

<. gmittfa-Mtfzli'^mo&mzts^Xi*. x 
t°ystfM.cr>m£ klztifiZK. m*»7JtIAu , 

[0072] ( ) JBE9H»0iJ{ilB*«4 tlfi 

4. 

[007 3] vIOSESmSMIi. K7-a-7 6 30R 

fa?6 iat>'m^f^^6 2t^7-D-763 
<7)1£M£C P CiJ»t 4 X try S £ , 0 9 iZTik-f X o 

[0074] fffflSriftBfl-r-g. t . mm. a-^-o-^ 

6 30«igKH* A-f SSttfcMk n-SS«lt«tftfcW- 
mz&^xotlklztc&Jiolzm.jz.-fht. xtyfltt 

§ < =5: o T SMjfiftA u ! *«ti A-T l> . 
[0075] U&»Lfc#fc, ^HHifiWt'ti, av-o 
-5 6 3c7)ffllEKfflSrA^(|iIco^tcA#< LTfeO, i 
<0. 5^A-f3Saifc«fflT«. XfyS^OOTiOm 
<7)€t^0. xb'y^e I S I tfmuLXVp<i)\ z 
tii X'Vm LX^-fzX pt, SM^Kfi Fct gSSifc^ 
a>[ IWSIit'iSiTtS^. >vf ^3lJtlit'<50«M 
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[0 0 76] i^T. A7-o-7 6 3?)ft$ElSB£-A 

[0077] ( BEI&iSffl ) SS3LHttWU±IWt« 5 ICE 

[0078] i«JSi3iaiM«, >iV-a-7 6 3 
SBSCHfcibfc -oXffl&ltztZ coXti t < x 9 6 1 R 
X/ tiJ tJ T X 9 6 2 ' V7 - o - 7 6 3 OSj&ft C P t C 
titt S X t' y S 0 . 1 lc i o iz 6 , 

[0 0 79] ftMB£fK t !Ht-&i. A-7-n-5ifflS6 4 
a.ct)X bffifS F t £ffi*f4fc«>fcHte ft 0 

1 RlflUJjT 4X962 6 3 om*C 

[0 0 80] 11 Ottkfctf 

£>S. 01 0£^-l>£:. xfySfr'O. 15r*Ii.l>i:X 

[0081] xfys^two. lJHTt 

9 6 IRTf ft j)T 4X9 6 2 tW-n -y 6 3 cr>tm 

[0 0 82] Oh, mtMZ^-xizxt'ysz&jz-f 

&£?iz itz&-*mmm-~'ms3mMiz^\ ^xmm ix 

Zfztf, \1)T 4 X9mf&J)T 4 X? 

*>SBSjft(ciJ»t* x fy S #\ D-80gaJt*^A>f « 
S3Sit*-C<0SS«JtffifflK:i3V^T OJJLhlcSr* J: 5 

6. 

[ o o 8 3 ] ttz . seautisiis^aigsEjsa ( i vt > 

(St & *»«S«fflt 6 i fc 0*CS 5 . 

nan js-iytwobo>f r^s£M3Sii£*-fx 

[02 ] aS-HB*0*oha>f r;l^Rig3SS«^aa« 
®&£jjrt0T£>&,, 

[03 ] »-|**0<ltf>M34 ^;uS*lS3aa«<?)gl7^ft 
5E£taW60-c£S. 

[04] mm t m-mmm t ^z.mmi^m%m^ 



ttit&ZTF-tMX'foZ, 

[05 ] m-ntmtiit&mcnhaj yimzmssm 
[06 ] m-mfemnbzij yfrmn&zmmz&^x 

[07 ] ^ZHJfe^hD-f ^fflllgBSMWcttft* 

[08 ] shusswo h u4 yivmk&vs&mzmh 
xvy$>&mx'foh. 

[09 ] mEHH*fi<5ijc7)hD^ yivmmmmmzmh 

[010] ^EUttWW hn^f ^/l/ffi&gSSfflSCfctt 
&\tb& Z%ltz^<V$mtn-lzmhim<?>igJ£ 

wmx-hh. 

[011] fiS#0iJ<?)ho-f ^A&*g&affiai£c££ 
[012] Xt>tJ:->T»IW[C«4T6 h^Srtt 

[013] «e#w<z> ^mmssmnzan h x 
vymmx'hi. 

[014] Wm<0 h o >f ^;PMISlg8EiS«tiJ ft 5 x 

5:*-r0T:'j>i>. 

[015] t^*M^)hn>f^;|^i|ggSS»ti3{tSX 
f ym^mm^ t SUA A^tttt SrSH-Sfib £ . 
[3W)!ftB8] 
1 

2 ffitifi 

3 h-^gt-yi-ry^" 

4 4>-7-vYi/x7 V 

5 tfS>'A'7h 

6 SlhD-fWVT 
6 1 X'h z r4X9 

6 2 ttJ^T-fX^ 

6 3 iV7— o— 7 
6 4 

6 5 h7-^y (^V-n-7SKr»tt) 

7 I2bo^KVT 
7 1 AlJ^riX? 

7 2 $,J)t<X9 

7 3 A'<7-o-7 

7 4 A*V-D-7ttS 

7 5 h7-*y (v«r7-n-5SSaWf) 

8 u-r^y^'*A 
CP A*y— n— 7llcfl4* 
O R51+'C> 

PA AV-D-^Bfei 
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DA r -f* 7 0l£tt 
CR 

s ^b°y 
R 0 



0 

k ^ + h'r-f TX^.? bib ( = e/R 0 ) 
R22 

Fa TJj-f-fX^JfUWttJ 

fc sjtt^ra 

Ft 



[11] 



[112] 




61,62 



63- 
65-* 
64 



30. 30a 



30b 
PLpw 



30b^^_ 
31 



PHI 



46- 



,461_ow 



46D 



46L 



46D 



ft 





-64 

-65 
-63 



30 



|^30b 
-31 
-30a 



"46S 



1 1 



35 
h-38 



37 36 



[03] 




[04] 













k 


0.6 


0.6 


0.6 


ar ) 


53.6 


55.9 


55.9 


1 


2-0.5 


2-0.5 


2-0.5 


*(• ) 


27.4-79.9 


30-0-61.0 


30.0-81 .0 


R0(mm) 


40 


40 


40 


R22(mm) 


30 


28.9 


28,9 










l«1T<DFc(N) 


39540 


36460 


38460 




46878 


43133 


43133 
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[Ell] [013] 




